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IP ADDRESS ACQUISITION METHOD FOR Here , the set - top box may receive an IP address allocated 
CONTROLLING STANDBY MODE OF for the network connection from a dynamic host configura 
SET - TOP BOX , AND SET - TOP BOX AND tion protocol ( DHCP ) server , and the allocated IP address 
POWER MANAGEMENT SERVER may be retrieved by the DHCP server after a predetermined 
PERFORMING THE METHOD period of time elapses . For example , when a lease time for 

the IP address allocated to the set - top box by the DHCP 
CROSS - REFERENCE TO RELATED server is 60 minutes , the set - top box may make a request of 

APPLICATION the DHCP server to ask whether the set - top box continu 
ously uses the allocated IP address for the rest 30 minutes at 

This application claims the priority benefit of Korean 10 a point in time when 30 minutes , or 1 / 2 of 60 minutes , elapse . 
Patent Application No . 10 - 2015 - 0135337 , filed on Sep . 24 , When the set - top box does not receive a response to such a 
2015 , in the Korean Intellectual Property Office , the disclo request , the set - top box may request a new IP address from 
sure of which is incorporated herein by reference . the DHCP server again , or request a continued use of the 

allocated IP address from the DHCP server . Through such a 
BACKGROUND process , the set - top box may continuously receive the EPG 

information , or the firmware or CAS message , and perform 
1 . Field an updating process . 
Embodiments relate to a method of acquiring an Internet Thus , when the set - top box is in the active standby state , 

protocol ( IP ) address , and a set - top box and a power 20 a DHCP client function may be activated due to the activa 
management server performing the method , and more par - tion of the background function , and thus an IP address may 
ticularly , to a method of acquiring an IP address to reduce an continuously change through the network connection . An IP 
amount of standby power used in a set - top box by control connection to the headend may also be enabled , and thus 
ling a state of the set - top box entering a standby state using messages transmitted from the headend may be immediately 
a network at a remote location . 25 received and processed . Conversely , when the set - top box is 

2 . Description of the Related Art in the passive standby state , the DHCP client function may 
A state of an Internet protocol television ( IPTV ) set - top be inactivated due to the inactivation of the background 

box is classified into an ON state , a standby state , and an function , and thus operations for updating an IP address may 
OFF state based on whether a broadcast is viewed or not . not be performed and the connection for the IP address may 
The standby state of the set - top box indicates that a display 30 not be maintained . 
of the set - top box is turned off because the broadcast is not Thus , there is a desire for a method of providing a smooth 
viewed . In the standby state , standby power of the set - top broadcasting service and also effectively reducing an 
box may be more than 10 times greater than power of an amount of standby power , although a passive standby state 
image - related home appliance used in a general house . that is recommended for reducing the standby power is 

To reduce such an excessive amount of the standby power 35 applied . 
of the set - top box , the standby state of the set - top box may 
be classified into an active standby state and a passive SUMMARY 
standby state . That is , the standby power of the set - top box 
is classified into an active standby state power consumption An aspect provides a method of acquiring an Internet 
and a passive standby state power consumption . A maximum 40 protocol ( IP ) address to maintain a network connection of a 
of 10 watts ( W ) may be allowable for the active standby set - top box despite the set - top box being in a passive standby 
state power consumption , and a maximum of 1 W may be state by enabling the maintenance of the network connection 
allowable for the passive standby state power consumption . that may not be maintained due to an inactivation of a 

Here , the active standby state power consumption is background function when the set - top box is in the passive 
greater than the passive standby state power consumption 45 standby state . 
because a background function of the set - top box , for According to an aspect , there is provided a method of 
example , a network connection , a remote control receiver , a acquiring an IP address of a set - top box performed by a 
broadcasting tuner , and a decoder , operates in an activated power management server , the method including determin 
state although the set - top box is powered off by a manipu - ing whether a state of the set - top box changes from a 
lation of a user . That is , when the set - top box is in the active 50 broadcasting state in which a broadcasting service is pro 
standby state , an additional amount of power may be vided to a passive standby state in which a network con 
required to maintain such an operation of the background nection between the set - top box and a headend providing the 
function . Conversely , when the set - top box is in the passive broadcasting service is blocked , receiving , from the set - top 
standby state , only a minimum amount of power may be box , state information associated with an IP address allo 
required because the background function of the set - top box 55 cated to the set - top box for the network connection in 
enters an inactivated state and only an input function of a response to the state of the set - top box changing to the 
remote controller is activated . passive standby state , and transmitting , to the set - top box , a 

Thus , to reduce the standby power of the set - top box more state change command to maintain the network connection 
effectively , using a section of the passive standby state may for the IP address allocated to the set - top box based on the 
be more effective than using a section of the active standby 60 received state information . 
state . However , since the set - top box provides a broadcast . The determining may include determining whether the 
ing service , the set - top box may update , in real time , state of the set - top box changes from an active standby state 
electronic program guide ( EPG ) information transmitted to the passive standby state after the state of the set - top box 
from a headend at predetermined intervals , or a firmware or changes from the broadcasting state to the active standby 
client access server ( CAS ) message . The set - top box may 65 state in which the broadcasting service is not provided and 
perform the updating through a network connection to the the network connection between the set - top box and the 
headend by activating a network connection function . headend is available . 
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The state information associated with the IP address may management server , and maintaining the network connec 
include at least one of a time at which the set - top box enters tion for the IP address of the set - top box in response to the 
the passive standby state , the IP address of the set - top box response message . 
and a media access control ( MAC ) address of the set - top The usage message on the use of the IP address may 
box , and a lease time for the IP address allocated to the 5 include information about a request for extension of the use 
set - top box . of the IP address allocated to the set - top box or information 

The transmitting may include detecting a state mainte - about a request for allocation of a new IP address . The 
nance time of routing information of the set - top box and response message may include at least one of information 
transmitting , to the set - top box , the state change command about a lease time for extended use of the IP address 
based on the detected state maintenance time of the routing 10 allocated to the set - top box and information about a lease 
information and the state information . time for use of the new IP address reallocated to the set - top 

The detecting may include detecting the state mainte box . 
The method may further include changing the state of the nance time of the routing information maintained in the set - top box from the active standby state to the passive set - top box when the state of the set - top box changes to the 15 standby state after the network connection for the IP address passive standby state . of the set - top box is acquired . The transmitting may include transmitting , to the set - top The set - top box may maintain the passive standby state or box , the state change command before the IP address allo change the state of the set - top box from the passive standby 

cated to the set - top box is retrieved by an IP management state to the active standby state after the state of the set - top 
server based on the state maintenance time and the state 20 box changes to the passive standby state . based on whether 
information . the lease time for the IP address has elapsed and whether the 

The set - top box may change the state of the set - top box The set - top box may change the state of the set - top box state change command is received . 
from the passive standby state to an active standby state 
based on the state change command received from the power BRIEF DESCRIPTION OF THE DRAWINGS 
management server , and receive a reallocated IP address 25 
from the IP management server or extend use of the allo - These and / or other aspects , features , and advantages of 
cated IP address , and maintain the network connection . the present disclosure will become apparent and more read 

The state change command may activate the set - top box ily appreciated from the following description of embodi 
to receive the reallocated IP address from the IP manage ments , taken in conjunction with the accompanying draw 
ment server or extend the use of the allocated IP address by 30 ings of which : 
changing the state of the set - top box from the passive FIG . 1 is a diagram illustrating a configuration including 
standby state to the active standby state . a set - top box and a power management server according to 

According to another aspect , there is provided a method an embodiment ; 
of acquiring an IP address performed by a set - top box , the FIG . 2 is a flowchart illustrating a process of booting a 
method may include receiving an IP address allocated by an 35 set - top box according to an embodiment ; 
IP management server configured to manage the IP address FIG . 3 is a diagram illustrating a flow of a process of 
of the set - top box for a network connection between the maintaining an Internet protocol ( IP ) address of a set - top 
set - top box and a headend , when power is input to the set - top box being in a passive standby state according to an embodi 
box , determining whether a state of the set - top box changes ment ; 
from a broadcasting state in which a broadcasting service is 40 FIG . 4 is a flowchart illustrating a process of allocating an 
provided to a passive standby state in which the network IP address to a set - top box and a structure of a state change 
connection is blocked , transmitting , to a power management command according to an embodiment ; 
server , state information associated with the IP address FIG . 5 is a diagram illustrating a network device inter 
allocated to the set - top box when the state of the set - top box working with a set - top box according to an embodiment ; 
changes to the passive standby state , receiving , from the 45 FIG . 6 is a flowchart illustrating a process of detecting a 
power management server , a state change command to lifespan of routing information of a network device accord 
maintain the network connection for the IP address allocated ing to an embodiment ; 
to the set - top box in response to the state information , and FIG . 7 is a diagram illustrating a configuration applied to 
maintaining the network connection for the IP address by maintain routing information of a set - top box by a network 
changing the state of the set - top box to an active standby 50 device according to an embodiment ; and 
state in which the network connection of the set - top box is FIG . 8 is a flowchart illustrating a process of processing 
available in response to the received state change command . a query about routing information of a set - top box according 

The power management server may transmit , to the to an embodiment . 
set - top box , the state change command to receive a reallo 
cated IP address from the IP management server or extend 55 DETAILED DESCRIPTION 
use of the allocated IP address before the IP address allo 
cated to the set - top box is retrieved by the IP management Reference will now be made in detail to embodiments of 
server based on a lease time for the IP address included in the present disclosure , examples of which are illustrated in 
the state information . the accompanying drawings , wherein like reference numer 

The maintaining may include changing the state of the 60 als refer to the like elements throughout . Example embodi 
set - top box from the passive standby state to the active m ents are described below to explain the present disclosure 
standby state in response to the state change command , by referring to the figures , 
transmitting , to the IP management server , a usage message FIG . 1 is a diagram illustrating a configuration including 
on use of the IP address in the active standby state before the a set - top box and a power management server according to 
lease time for the IP address allocated by the IP management 65 an embodiment . 
server is terminated , and receiving a response message to the Referring to FIG . 1 , a set - top box 101 may receive , from 
usage message on the use of the IP address from the IP a headend 102 , a broadcast content to be provided to a user . 
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The headend 102 may receive the broadcast content from a receive , from the set - top box 101 , state information associ 
content provider 104 , and transfer the received broadcast ated with the IP address allocated to the set - top box 101 . The 
content to the set - top box 101 . The set - top box 101 may power management server 103 may then recognize that the 
provide a broadcasting service to the user based on the set - top box 101 enters the passive standby state 108 based on 
received broadcast content . 5 the received state information . That is , the power manage 
Here , to smoothly provide the broadcasting service to the ment server 103 may receive the state information to moni 

user , the set - top box 101 may periodically receive , from the tor whether the network connection between the set - top box 
headend 102 , a broadcasting information message associ - 101 and the headend 102 is unavailable due to the entry of 
ated with the broadcasting service . The broadcasting infor - the set - top box 101 into the passive standby state 108 . 
mation message may include , for example , electronic pro - 10 In addition , the power management server 103 may 
gram guide ( EPG ) information , a firmware or client access change the state of the set - top box 101 being in the passive 
server ( CAS ) message transmitted from the headend 102 at standby state 108 to the active standby state 107 , as neces 
predetermined intervals . The set - top box 101 may provide sary . That is , when the broadcasting information message 
the user with a new broadcasting service that is recently needs to be received from the headend 102 , the power 
added through the broadcasting information message 15 management server 103 may verify a current state of the 
received from the headend 102 . set - top box 101 and transmit a state change command to 

To this end , the set - top box 101 may be connected to the change the state of the set - top box 101 from the passive 
headend 102 through a network 105 , which is a network standby state 108 to the active standby state 107 . The state 
connection between the set - top box 101 and the headend change command may include a command to activate the 
102 , and the set - top box 101 may receive the broadcasting 20 set - top box 101 to receive a new IP address reallocated by 
information message using an Internet protocol ( IP ) address the IP management server or extend use of the IP address 
allocated to the set - top box 101 . Here , the set - top box 101 already allocated to the set - top box 101 by changing the 
may periodically receive an IP address allocated to the passive standby state 108 to the active standby state 107 . 
set - top box 101 from an IP management server , and receive For example , when the broadcasting information message 
the broadcasting information message from the headend 102 25 needs to be transferred to the set - top box 101 currently being 
through the network connection using the allocated IP in the passive standby state 108 , the power management 
address . server 103 may transmit the state change command to 

The set - top box 101 may change and maintain a state of change the current state of the set - top box 101 to a state in 
the set - top box 101 for the IP address . In detail , the state of which the network connection is available . 
the set - top box 101 may be classified into a broadcasting 30 In response to the state change command , the set - top box 
state 106 in which the broadcasting service received from 101 may change the current state from the passive standby 
the headend 102 is provided and a standby state in which the state 108 to the active standby state 107 . In addition , the 
broadcasting service is not provided . The standby state may set - top box 101 may transmit , to the IP management server , 
be classified into an active standby state 107 and a passive a usage message on the use of the IP address before a lease 
standby sate 108 based on power consumption for reducing 35 time for the IP address allocated by the IP management 
an amount of standby power of the set - top box 101 . server during the active standby state 107 is terminated . The 

In the active standby state 107 , the network connection to set - top box 101 may receive , from the IP management 
the headend 102 using the network 105 is allowable , and server , a response message to the usage message , and 
thus the set - top box 101 may receive the broadcasting maintain the network connection for the IP address of the 
information message from the headend 102 through the 40 set - top box 101 in response to the response message . 
network connection , or an IP connection , to the headend 102 The usage message may include information about a 
despite a change of the IP address allocated to the set - top request for extending the use of the IP address allocated to 
box 101 . Conversely , in the passive standby state 108 , the the set - top box 101 or information about a request for 
network connection using the network 105 is not available , allocating the new IP address to the set - top box 101 . The 
and thus the IP address allocated to the set - top box 101 may 45 response message may include at least one of a lease time for 
not be updated and the network connection to the headend the extended use of the IP address allocated to the set - top 
102 may not be possible . box 101 and the reallocated IP address , and a lease time for 

Thus , the set - top box 101 may receive the broadcasting use of the reallocated IP address . 
information message from the headend 102 in the broad - The set - top box 101 may change the state from the active 
casting state 106 and the active standby state 107 in which 50 standby state 107 to the passive standby state 108 after 
the network connection is available . Conversely , the set - top acquiring ( or maintaining ) the network connection for the IP 
box 101 may not receive the broadcasting information address of the set - top box 101 . In addition , the set - top box 
message from the headend 102 in the passive standby state 101 may maintain the passive standby state 108 or change 
108 in which the network connection is not available . the state from the passive standby state 108 to the active 
However , according to example embodiments of the present 55 standby state 107 , based on whether the lease time for the IP 
disclosure , a power management server 103 included in the address has elapsed or whether the state change command is 
headend 102 may be used to control the set - top box 101 received after the state of the set - top box 101 changes to the 
being in the passive standby state 108 in which the broad passive standby state 108 . 
casting information message may not be received , in order The power management server 103 may provide a con 
for the set - top box 101 to receive the broadcasting informa - 60 tinued network or IP connection between the set - top box 101 
tion message from the headend 102 . and the headend 102 despite the set - top box 101 being in the 

That is , the power management server 103 , which con - passive standby state 108 by controlling the power of the 
trols power of the set - top box 101 entering the passive set - top box 101 being in the passive standby state 108 in 
standby state 108 , may control the state of the set - top box which updating the IP address is not available . 
101 . For example , when the state of the set - top box 101 65 Thus , although the set - top box 101 enters the passive 
changes from the broadcasting state 106 to the passive standby state 108 in which the set - top box 101 is connected 
standby state 108 , the power management server 103 may to the headend 102 through the network 105 , the power 

101 
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management server 103 may control , in real time , the set - top authentication right information , and an application that are 
box 101 to be connected to the headend 102 through the required for viewing a broadcast . 
network 105 , and thus may provide the broadcasting service Here , for example , when the set - top box 201 is powered 
to the user and also effectively reduce an amount of standby off by the user , the set - top box 201 may enter an active 
power of the set - top box 101 . The state of the set - top box 5 standby state . As described above , in the active standby 
101 may be changeable between the active standby state 107 state , a main function of the set - top box 201 for visual and 
and the passive standby state 108 based on the state change audio output may be inactivated , and a background function 
command to reduce the power . To this end , the set - top box may be activated . That is , in the active standby state , the 
101 may communicate with the power management server set - top box 201 may maintain an IP connection to the 
103 . 10 h headend through a network . Thus , when the user desires to 

FIG . 2 is a flowchart illustrating a process of booting a view the broadcast again , the set - top box 201 being in the 
set - top box according to an embodiment . active standby state may have a relatively short booting 

Referring to FIG . 2 , a set - top box 201 may provide a time , and may receive a most recent broadcasting service 
broadcasting service to a user through the following opera - 15 through the IP connection by continuously receiving the SI 
tions . presenting electronic program guide ( EPG ) information , and 

In operation 203 , the set - top box 201 is powered on the CAS right information . 
In operation 204 , after the set - top box 201 is powered on , However , when an external input is not received for a 

the set - top box 201 verifies validity of a firmware stored in predetermined period of time after the state of the set - top 
a flash and loads , on a random access memory ( RAM ) disk , 20 box 201 changes to the active standby state , the set - top box 
the firmware on which the validity is verified . The set - top 201 may enter a passive standby state . That is , when the 
box 201 recognizes various components and devices by set - top box 201 is in the active standby state , a high amount 
executing a Linux kernel . The devices may include , for of standby power may be consumed by the operating back 
example , a network interface controller ( NIC ) , an audio / ground function . Thus , when a predetermined period of time 
visual ( AV ) driver , a demultiplexer ( Demux ) , a descrambler , 25 elapses , the set - top box 201 may enter the passive standby 
and a filesystem . state to reduce the standby power more effectively than 

In operation 205 , the set - top box 201 dynamically being in the active standby state . 
requests an IP management server 202 for an IP address Here , the set - top box 201 may have a function of remotely 
using a dynamic host configuration protocol ( DHCP ) client managing power . Using such a function , although the set - top 
software ( SW ) , which is one of application programs at an 30 box 201 enters the passive standby state , the set - top box 201 
application level that operates at an upper level of the Linux may change the state of the set - top box 201 from the passive 
kernel . standby state to the active standby state through a power 

In operation 206 , the IP management server 202 issues the management server , and receive the most recent broadcast 
IP address among currently managed IP addresses for the ing service through the IP connection . 
set - top box 201 in response to the request for the IP address 35 FIG . 3 is a diagram illustrating a flow of a process of 
received from the set - top box 201 . The IP management maintaining an IP address of a set - top box being in a passive 
server 202 transmits the issued IP address to the set - top box standby state according to an embodiment . 
201 . Here , the IP management server 202 may indicate a Referring to FIG . 3 , in operation 316 , a set - top box 301 
DHCP server that allocates the IP address to the set - top box transmits a “ DHCP discover ” message through a network to 
201 based on the request for the IP address by the set - top box 40 receive an IP address allocated by an IP management server 
201 and responds to a lease time for use of the allocated IP 302 . The set - top box 301 transmits the DHCP discover 
address . message to all nodes in the network to verify an IP server 

In operation 207 , the set - top box 201 receives the IP address of the network for a network connection . 
address allocated by the IP management server 202 . In operation 317 , the IP management server 302 receives 

In operation 208 , the set - top box 201 generates a channel 45 the DHCP discover message from the set - top box 301 . In 
list of channels exposed to the user to provide the broad - response to the received DHCP discover message , the IP 
casting service to the user . In detail , the set - top box 201 management server 302 transmits a “ DHCP offer ” message 
executes a Linux - based application program to operate an to the set - top box 301 . The DHCP offer message may 
automated content access protocol ( ACAP ) middleware and include , for example , an IP address of the IP management 
a client access server ( CAS ) client module . In addition , the 50 server 302 , an IP address allocable to the set - top box 301 , 
set - top box 201 generates the channel lists of the channels and a lease time for the allocable IP address . 
exposed to the user by receiving and parsing service infor - In operation 318 , the set - top box 301 receives the DHCP 
mation ( SI ) and classifying an AV channel , a data channel , offer message from the IP management server 302 , and 
and an interworking channel . transmits a “ DHCP request ” message to use the IP address 

In operation 209 , the set - top box 201 performs user 55 allocated by the IP management server 302 based on the 
authentication and launches broadcasting service menu . DHCP offer message . 

In detail , the set - top box 201 performs the user authen In operation 319 , the IP management server 302 receives 
tication using CAS right control information . After the series the DHCP request message from the set - top box 301 , and 
of the operations described in the foregoing are successfully transmits a “ DHCP ack ” message to the set - top box 301 . The 
completed , the set - top box 201 completes preparation for 60 IP management server 302 finally determines an IP address 
actually providing the broadcasting service to the user by to be used in the set - top box 301 and the lease time for the 
loading a permanent application required to be permanently IP address through the DHCP ack message . 
loaded irrespective of a broadcasting channel . In operation 320 , the set - top box 301 receives the finally 

Subsequently , during the broadcasting service being pro - determined IP address and the lease time , for example , T1 . 
vided to the user , the set - top box 201 periodically receives , 65 Through operations 316 through 320 described in the fore 
from a headend corresponding to a broadcasting center , a going , a state of the set - top box 301 may be defined as a 
broadcasting information message , for example , the SI , broadcasting state in which a user views a broadcast . 
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In operation 321 , a set - top box 304 being in the broad In operation 326 , the power management server 305 
casting state receives a broadcasting information message transmits a state change command to change the passive 
of , for example , EPG information , a firmware , and a CAS , standby state to the active standby state of the set - top box 
from a headend 303 . Subsequently , the state of the set - top 304 . 
box 301 may change to an OFF state through a power button 5 In operation 327 , the set - top box 304 enters the active 
of a remote controller , and thus the state of the set - top box standby state from the passive standby state . 
301 may change from the broadcasting state to an active In operation 328 , the set - top box 304 receives the broad 

standby state . The set - top box 301 may then maintain the casting information message , for example , EPG informa 
tion , firmware , and CAS , from the headend 303 , and updates active standby state for a predetermined period of time . 

In operation 322 , the set - top box 301 being in the active 10 the state of the set - top box 304 to be a most recent state 
based on the received broadcasting information message . standby state transmits , to the IP management server 302 In operation 329 , the set - top box 301 transmits , to the IP ( for example , a DHCP server ) , a request that the set - top box management server 302 a request that the set - top box 301 301 being in the active standby state is connected to the maintains the network connection before a retrieval time of 

headend 303 through a network and maintain such a network a network 15 the reallocated IP address . 
connection before a retrieval time of the IP address . That is , FIG . 4 is a flowchart illustrating a process of allocating an 
similarly to operation 318 , the set - top box 301 may transmit , IP address to a set - top box and a structure of a state change 
to the DHCP server , a message in a unicast form using a command according to an embodiment . 
“ DHCP request ” message to verify whether a currently Referring to FIG . 4 , in operation 401 , a set - top box 
allocated IP address is maintained . 20 verifies , in real time , an expected retrieval time of an IP 

In operation 323 , the set - top box 301 receives a “ DHCP address allocated to the set - top box . The expected retrieval 
ack ” message from the IP management server 302 in time of the IP address indicates a time set based on a lease 
response to the DHCP request message , and continuously time received from an IP management server when the IP 
maintains the allocated IP address in response to the DHCP address is finally allocated to the set - top box by the IP 
ack message . That is , the set - top box 301 obtains a reusable 25 management server . The set time may be recorded in a 
IP address and a lease time T2 for the reusable IP address register in the set - top box . 
through the DHCP ack message . Here , when the IP man In operation 402 , the set - top box verifies whether the 
agement server 302 allocates a new IP address in lieu of the expected retrieval time of the IP address arrives based on the 
IP address previously allocated to the set - top box 301 , the lease time received from the IP management server . When 
set - top box 301 may receive an IP address of the DHCP 30 UCP 30 the expected retrieval time does not arrive , the set - top box 
server , the new IP address allocated to the set - top box 301 , may verify again an expected retrieval time of the IP address 

allocated to the set - top box . for example , an IP set - top box , a lease time for the new IP In operation 403 , when the expected retrieval time arrives , address through a DHCP offer message . When a predeter the set - top box maintains a current state of the set - top box mined period of time elapses , the state of the set - top box 301 35 to be an active standby state in which a network connection may change from the active standby state to a passive to a headend is available . That is , when the retrieval time of 
standby state . the IP address arrives based on a time recorded as the lease In operation 324 , the set - top box 304 is able to be time , the set - top box may maintain a standby state of the 
connected to the headend 303 through the network using the twork using the set - top box to be the active standby state . 
IP address despite the set - top box 304 being in the passive 40 In operation 404 , the set - top box performs a protocol 
standby state , because the set - top box 304 obtains the IP operation similar to operation 318 described with reference 
address and the lease time T2 for the IP address although the to FIG . 3 to update the allocated IP address . That is , the 
set - top box 304 enters the passive standby state . Thus , the set - top box may provide , to the IP management server , a 
set - top box 304 may receive the broadcasting information notification that the set - top box continuously maintains the 
message from the headend 303 through the connected net - 45 network connection before the retrieval time for the IP 
work . address . The set - top box may receive , from the IP manage 

In operation 325 , in response to the change in the state to ment server , a reusable IP address and a lease time for the 
the passive standby state , the set - top box 301 transmits , to a reusable IP address or a new IP address and a lease time for 
power management server 305 , state information associated the new IP address , and thus may maintain the network 
with the IP address allocated to the set - top box 301 . The state 50 connection . 
information may include a point in time at which the active In operation 405 , the set - top box records , in a register , the 
standby state is terminated and the state changes to the lease time re - received in operation 404 and enters a passive 
passive standby state , a retrieval time of the IP address , an standby state from the active standby state . 
IP address currently allocated to the set - top box 301 , and a In operation 406 , the set - top box transmits , to a power 
media access control ( MAC ) address of the set - top box 301 . 55 management server , a time at which the set - top box enters 

Here , the set - to box 301 transmits the state information to the passive standby state , the IP address of the set - top box 
the power management server 305 because , when a system and a MAC address of the set - top box , and state information 
included in the headend 303 , for example , an EPG , CAS , associated with a retrieval time of a next IP address , in a 
and middleware based data broadcasting application , needs form of an IP packet . 
to transmit data to the set - top box 304 depending on a 60 The power management server may receive the state 
situation , the set - top box 304 being in the passive standby information from the set - top box , and manage a time for an 
state may not process the data . That is , when the set - top box entry into the passive standby state for each IP address of the 
304 is in the passive standby state , the set - top box 304 may set - top box or a time for a change to the active standby state 
need to return to the active standby state before EPG to maintain the network connection state for the IP address 
presenting or firmware updating is performed and the power 65 based on the received state information . 
management server 305 may need to be aware of the state of As described above , the state of the set - top box may need 
the set - top box 304 . to change to the active standby state so that the set - top box 
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may process a data packet to be transmitted from various In response to the inactivation of the LAN controller 
data transmission systems included in the headend , for based on the state information , the power management 
example , an EPG , firmware , and middleware based appli server 506 may verify a maintenance time during which the 
cation , and a CAS right control message . network device 503 maintains the routing information and 

Thus , the set - top box may receive a state change com - 5 extend the verified maintenance time for the routing infor 
mand , for example , “ magic packet . ” transmitted from the mation based on the state information . That is , the power 
power management server to change the state of the set - top management server 506 may periodically extend the main 
box to the active standby state . Here , the power management tenance time for maintaining the routing information , for 
server may generate and transmit the state change command example , a lifespan of the routing information , and thus may 
before the IP address of the set - top box is retrieved by the 10 prevent the routing information maintained in the network 

device 503 from being discarded . IP management server . FIG . 6 is a flowchart illustrating a process of detecting a When the set - top box does not receive the state change lifespan of routing information of a network device accord command before the retrieval time for the IP address , the ing to an embodiment . set - top box may continuously maintain the passive standby 15 . by 15 power management server may detect a maintenance 
state . In addition , when the retrieval time for the IP address time for routing information of a network device by inter time for routing information of a network device by inter 
has elapsed or the state change command is not received at working with a set - top box . 
the retrieval time , the set - top box being in the passive Referring to FIG . 6 , in operation 601 , the power manage 
standby state may change the state to the active standby state m ent server initializes a standby time of the set - top box to 
itself . 20 be a minimum time for which the set - top box may be more 

FIG . 5 is a diagram illustrating a network device inter - effective in staying a passive standby state . The standby time 
working with a set - top box according to an embodiment . may indicate a time that may facilitate a reduction in a power 

Referring to FIG . 5 , a set - top box 501 may receive an IP consumption of the set - top box . The power management 
address allocated to the set - top box 501 from an IP man server may set , for example , 10 seconds , to be the standby 
agement server . The IP address allocated to the set - top box 25 time to estimate the maintenance time for the routing 
501 may be set to be used for only a predetermined period information . 
of time by the IP management server , and thus the set - top In operation 602 , the power management server verifies 
box 501 may request the IP management server to continu - whether the set - top box is in a standby state . The power 
ously use the IP address to maintain the IP address . management server may verify whether the set - top box is in 

That is , when the set - top box 501 is in an active standby 30 an active standby state or the passive standby state . 
state , a background function may be activated and a DHCP In operation 603 , the power management server deter 
client application program of a user mode upper than a mines whether the set - top box is in the passive standby state . 
kernel mode may operate , and thus the set - top box 501 may When the set - top box is not in the passive standby state , but 
request the IP management server for use of the IP address in the active standby state , the power management server 
based on a lease time for the IP address . However , when the 35 may return to operation 602 and re - verify whether the 
set - top box 501 is in a passive standby state , the background set - top box is in the standby state . 
function may be inactivated and the IP address allocated to In operation 604 , when the set - top box is in the passive 
the set - top box 501 may be retrieved , and thus a network standby state , the power management server may transmit a 
connection of the set - top box 501 may be blocked . state change command to the set - top box being in the passive 

Thus , a power management server 506 may manage 40 standby state based on the standby time . That is , the power 
routing information maintained in a network device 503 management server may transmit the state change command 
connected to the set - top box 501 , and may prevent the to the set - top box based on the standby time after the power 
network connection of the set - top box 501 being in the manage server waits for a predetermined period of time . 
passive standby state from being blocked . In detail , the I n operation 605 , the power management server verifies 
network device 503 may be connected to the set - top box 45 whether the set - top box is in the standby state . 
501 , and a local area network ( LAN ) of the set - top box 501 In operation 606 , the power management server deter 
may be inactivated when the set - top box 501 enters the mines whether the set - top box is in the active standby state . 
passive standby state . The network device 503 may discard That is , the power management server may determine 
the routing information of the set - top box 501 that is whether a state of the set - top box to which the state change 
maintained in the network device 503 , for example , an IP 50 command is transmitted based on the standby time changes 
address and a MAC address , when a predetermined period to the active standby state . In operation 608 , when the 
of time elapses after the LAN of the set - top box 503 is set - top box is not in the active standby state , the power 
inactivated . management server sets a lifespan of the routing information 

For example , the network device 503 may discard the to be a value obtained by subtracting one minute from the 
routing information of the set - top box 501 that is maintained 55 standby time ( t - 1 min . ) . That is , the power management 
in the network device 503 , for example , an IP address and server may consider a currently used standby time to be a 
a MAC address , when the predetermined period of time , for maximum maintenance time for the routing information of 
example , five minutes , elapses after the set - top box 501 the network device when the state change command fails . 
enters the passive standby state and a LAN controller is In operation 607 , when the set - top box is in the active 
inactivated . 60 standby state , the power management server extends the 

Thus , when the set - top box 501 enters the passive standby standby time by one minute to set a new standby time ( t + 1 
sate , the power management server 506 may receive , from min . ) . That is , the power management server may verify 
the set - top box 501 , state information including a time at whether the set - top box normally enters the active standby 
which the set - top box 501 enters the passive standby state , state in response to the state change command , and the 
the IP address and the MAC address of the set - top box 501 , 65 set - top box may verify whether the standby time is within 
and the lease time for the IP address allocated to the set - top the lifespan of the routing information . The power manage 
box 501 . ment server may repetitively verify whether the state change 
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command operates in response to the extended standby time In addition , when an address query with respect to the IP 
by inducing the set - top box to be in the passive standby state , address of the set - top box 701 broadcasted by the network 
after extending the standby time . Here , the power manage device 704 arrives , the address query processor 703 may 
ment server may repetitively perform , in seconds , the opera determine whether an IP address included in the address 
tions described in the foregoing for more accurate detection . 5 query is identical to an IP address of the address query 
When the maintenance time for the routing information is processor 703 . When the IP address in the address query is 

detected to be less than or equal to the standby time , the identical to the IP address of the address query processor 
703 , the address query processor 703 may transfer the IP power management server may not reduce a power con 
address and a MAC address to the network device 704 , and sumption of the set - top box because a state transition occurs 10 inactivate the currently activated LAN . frequently in the set - top box . Subsequently , the network device 704 may verify the As described above , the power management server may MAC address of the set - top box 701 by receiving a response detect an effective maintenance time for the routing infor from the address query processor 703 , and transfer the state mation of the network device , and change the state of the change command received from the power management 

set - top box from the passive standby state to the active 15 serv ve 15 server 707 to a port connected to the set - top box 701 . When standby state in accordance with a period based on the the state change command is transferred through the port , a 
maintenance time . When the state of the set - top box changes LAN controller may recognize the transferred state change 
to the active standby sate , the set - top box may extend the command and change the state of the set - top box 701 to the 
maintenance time for the routing information of the network active standby state . 
device . In detail , the set - top box may extend the mainte - 20 FIG . 8 is a flowchart illustrating a process of processing 
nance time for the routing information using an IP stack a query about routing information of a set - top box according 
processor , and transmit a packet , for example , the state to an embodiment . 
information about the standby state to the power manage - Referring to FIG . 8 , in operation 801 , an address query 
ment server . processor stands by to receive an address query to be 

When the extending of the routing information is com - 25 transmitted from a subnet of a network device . The address 
pleted by the set - top box , the power management server may query processor may receive the address query generated 
change the state of the set - top box to the passive standby from the subnet of the network device . 
state . That is , the power management server may uncon In operation 802 , the address query processor determines 
strainedly change the state of the set - top box from the whether an IP address included in the address query received 
passive standby state to the active standby state , as neces - 30 from the subnet of the network device is identical to an IP 
sary , based on the routing information . address of the address query processor . When the IP address 

FIG . 7 is a diagram illustrating a configuration applied to in the address query is not identical to the IP address of the 
maintain routing information of a set - top box by a network address query processor , the address query processor may 
device according to an embodiment . stand by to receive a new address query . 

A power management server may periodically change a 35 In operation 803 , when the IP address in the address query 
state of a set - top box based on a maintenance time for is identical to the IP address of the address query processor , 
routing information in a network device although the set - top the address query processor prepares for a state transition of 
box includes a separate a micro controller unit ( MCU ) . a set - top box . The address query processor sets up a wakeup 

Referring to FIG . 7 , although routing information is timer . That is , the address query processor may reserve a 
discarded from a network device 704 because a maintenance 40 time for activating the set - top box using a separate timer . 
time for the routing information is exceeded , a power The reserved time may indicate a time to be set in prepa 
management server 707 of a headend 706 may transmit a ration for a case in which a state change command does not 
state change command through a separate MCU . That is , arrive after the address query . 
when a predetermined period of time elapses after a set - top In operation 804 , the address query processor transfers the 
box 701 enters a passive standby state , the network device 45 IP address and a MAC address to the network device . 
704 may discard the routing information associated with the In operation 805 , the address query processor changes , to 
set - top box 701 . an inactivated state , a state of a LAN controller maintained 

The power management server 707 may then transmit the irrespective of the network device . It is because a LAN 
state change command to the set - top box 701 through a setting needs to be performed with the network device when 
network 705 irrespective of the routing information in the 50 the IP address and the MAC address are transferred to the 
network device 704 . The state change command may be network device . 
transmitted to the network device 704 corresponding to an In operation 806 , the address query processor suspends 
IP address of the set - top box 701 . Here , since the network the state of the set - top box . The suspended state may indicate 
device 704 does not include the IP address of the set - top box a state maintained until the state change command is 
701 in the routing information currently maintained in the 55 received from the network device . When the state change 
network device 704 , the network device 704 may broadcast command normally arrives from the network device , the 
the IP address of the set - top box 701 through a subnet of the address query processor may change the state of the set - top 
network device 704 . That is , the network device 704 may box from the passive standby state to the active standby state 
broadcast the IP address of the set - top box 701 , and verify in response to the state change command . 
whether the set - top box 701 connected through the IP 60 In operation 807 , when the state of the set - top box 
address is present . changes from the passive standby state to the active standby 

Here , the set - top box 701 may maintain a LAN to be in state , the address query processor does not perform an 
an activated state using an address query processor 703 operation on the wakeup timer set up in operation 803 . 
included in an IP stack processor 702 . The address query According to example embodiments , an IP address 
processor 703 may operate in the separate MCU of the 65 acquiring method may effectively reduce power by detecting 
set - top box 701 , and maintain the LAN to be in the activated a change in a state of a set - top box to a passive standby state 
state irrespective of the network device 704 . by a headend connected to the set - top box through a net 
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work , continuously maintaining an IP address available for the broadcasting service is not provided and the net 
the set - top box being in the passive standby state , and work connection between the set - top box and the 
readily controlling standby power of the set - top box through headend is available . 
the network connection . 3 . The method of claim 1 , wherein the state information 

The above - described example embodiments of the pres - 5 associated with the IP address comprises at least one of a 
ent disclosure may be recorded in non - transitory computer - time at which the set - top box enters the passive standby 
readable media including program instructions to implement state , the IP address of the set - top box and a media access 
various operations embodied by a computer . The media may control ( MAC ) address of the set - top box , and a lease time 
also include , alone or in combination with the program for the IP address allocated to the set - top box . 
instructions , data files , data structures , and the like . 10 4 . The method of claim 1 , wherein the transmitting 
Examples of non - transitory computer - readable media comprises : 
include magnetic media such as hard disks , floppy disks , and detecting the state maintenance time of routing informa 
magnetic tapes ; optical media such as CD ROMs and DVDs ; tion of the set - top box ; and 
magneto - optical media such as floptical disks ; and hardware transmitting , to the set - top box , the state change command 
devices that are specially configured to store and perform 15 based on the detected state maintenance time of the 
program instructions , such as read - only memory ( ROM ) , routing information and the state information . 
random access memory ( RAM ) , flash memory , and the like . 5 . The method of claim 4 , wherein the detecting com 
Examples of program instructions include both machine prises : 
code , such as produced by a compiler , and files containing detecting the state maintenance time of the routing infor 
higher level code that may be executed by the computer 20 mation maintained in the set - top box when the state of 
using an interpreter . The described hardware devices may be the set - top box changes to the passive standby state . 
configured to act as one or more software modules in order 6 . The method of claim 4 , wherein the transmitting 
to perform the operations of the above - described embodi - comprises : 
ments of the present disclosure , or vice versa . transmitting , to the set - top box , the state change command 

Although a few example embodiments of the present 25 before the IP address allocated to the set - top box is 
disclosure have been shown and described , the present retrieved by an IP management server based on the 
disclosure is not limited to the described embodiments . state maintenance time and the state information . 
Instead , it would be appreciated by one of ordinary skill in 7 . The method of claim 1 , wherein the set - top box is 
the art that changes may be made to these embodiments configured to change the state of the set - top box from the 
without departing from the principles and spirit of the 30 passive standby state to an active standby state based on the 
disclosure . state change command received from the power manage 

Therefore , the scope of the disclosure is defined not by the ment server , and receive a reallocated IP address from the IP 
described example embodiments , but by the claims and their management server or extend use of the allocated IP address , 
equivalents , and all variations within the scope of the claims and maintain the network connection . 
and their equivalents are to be construed as being included 35 8 . The method of claim 1 , wherein the state change 
in the disclosure . command is configured to activate the set - top box to receive 
What is claimed is : a reallocated IP address from an IP management server or 
1 . A method of acquiring an Internet protocol ( IP ) address extend use of the allocated IP address by changing the state 

of a set - top box performed by a power management server , of the set - top box from the passive standby state to an active 
the method comprising : 40 standby state . 

determining whether a state of a set - top box changes from 9 . A method of acquiring an Internet protocol ( IP ) address 
a broadcasting state in which a broadcasting service is performed by a set - top box , the method comprising : 
provided to a passive standby state in which a network receiving an IP address allocated by an IP management 
connection between the set - top box and a headend server configured to manage the IP address of the 
providing the broadcasting service is blocked ; 45 set - top box for a network connection between the 

receiving , from the set - top box , state information associ set - top box and a headend when power is input to the 
ated with an IP address allocated to the set - top box for set - top box ; 
the network connection in response to the state of the determining whether a state of the set - top box changes 
set - top box changing to the passive standby state ; from a broadcasting state in which a broadcasting 

reducing a power consumption of the set - top box in 50 service is provided to a passive standby state in which 
response to the state of the set - top box changing to the the network connection is blocked ; 
passive standby state ; transmitting , to a power management server , state infor 

transmitting , to the set - top box , a state change command mation associated with the IP address allocated to the 
to maintain the network connection for the IP address set - top box when the state of the set - top box changes to 
allocated to the set - top box based on the received state 55 the passive standby state ; 
information ; reducing a power consumption of the set - top box in 

transmitting , through a separate microcontroller processor response to the state of the set - top box changing to the 
of the set - top box , a state change command in response passive standby state ; 
to a state maintenance time of routing information of receiving , from the power management server , a state 
the set - top box being exceeded ; and change command to maintain the network connection 

broadcasting a video content to the set - top box . for the IP address allocated to the set - top box in 
2 . The method of claim 1 , wherein the determining response to the state information ; 

comprises : maintaining the network connection for the IP address by 
determining whether the state of the set - top box changes changing the state of the set - top box to an active 

from an active standby state to the passive standby state 65 standby state in which the network connection of the 
after the state of the set - top box changes from the set - top box is available in response to the received state 
broadcasting state to the active standby state in which change command ; 
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receiving , at a separate microcontroller processor of the the response message includes at least one of information 

set - top box , a state change command in response to a about a lease time for extended use of the IP address 
state maintenance time of routing information of the allocated to the set - top box and information about a 
set - top box being exceeded ; and lease time for use of the new IP address reallocated to 

receiving broadcast video content at the set - top box . 5 the set - top box . 
13 . The method of claim 9 , further comprising : 10 . The method of claim 9 , wherein the power manage changing the state of the set - top box from the active 

ment server is configured to transmit , to the set - top box , the standby state to the passive standby state after the 
state change command to receive a reallocated IP address network connection for the IP address of the set - top box 
from the IP management server or extend use of the allo is acquired . 
cated IP address before the IP address allocated to the set - top 1 14 . The method of claim 9 , wherein the set - top box is 
box is retrieved by the IP management server based on a configured to maintain the passive standby state or change 
lease time for the IP address included in the state informa the state of the set - top box from the passive standby state to 
tion . the active standby state after the state of the set - top box 

11 . The method of claim 9 , wherein the maintaining 15 changes to the passive standby state , based on whether the 
comprises : lease time for the IP address has elapsed and whether the 

changing the state of the set - top box from the passive state change command is received . 
standby state to the active standby state in response to 15 . The method of claim 1 , wherein , in response to the 
the state change command ; state maintenance time of the routing information of the 

transmitting , to the IP management server , a usage mes - 20 set - top box being exceeded , the routing information of the 
set - top box is discarded , the routing information comprising sage on use of the IP address in the active standby state the IP address and a MAC address . before the lease time for the IP address allocated by the 

IP management server is terminated ; and 16 . The method of claim 1 , further comprising extending 
the state maintenance time based on the state information receiving a response message to the usage message on the 

use of the IP address from the IP management server , 25 using an IP stack processor . 
17 . The method of claim 1 , further comprising not reduc and maintaining the network connection for the IP 

address of the set - top box in response to the response ing a power consumption of the set - top box in response to 
message . the maintenance time for the routing information being less 

12 . The method of claim 11 , wherein the usage message than or equal to a standby time . 
18 . The method of claim 9 , further comprising recogniz on the use of the IP address includes information about a 30 ing a network interface controller , an audio - visual driver , a request for extension of the use of the IP address allocated 

to the set - top box or information about a request for allo demultiplexer , a descrambler , and a filesystem . 
cation of a new IP address , and * * * * * 


